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Introductions
Project Overview
Extreme Heat Impacts
Wildfire Smoke Impacts

Discuss Risk &
Vulnerability Assessment

Wrap Up and
Preview of Next
Workshop

@pr @ Fire and Smoke Map

Notice: The Sensor Data Pilot adds a new layer of air quality data from low-cost sensors. Learn more here.
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Project Overview

EPA & FEMA Regional
Resilience Toolkit

Final Products

1. Add Extreme Heat and Wildfire
Smoke to Hazard Mitigation Plans

2. Regional Priorities, Actions, and
Funding Plan
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Extreme Heat & Wildfire Smoke -

Current Air Quality

Why These Two Hazards? y
azardous
e Public health S ’ ms Details

° Equrty ; .' Portland, OR

e Cascading impacts

Daily Forecast
* Limited air conditioning 1S .

* Climate change will bring e

more of these events




Current NHMP
Hazard Rankings

1. Severe Weather %
2. Earthquake %

3. Flood %

5. Volcanic Activity N
4. Wildfire %

6. Drought &

/. Landslide w

8. Extreme Heat =

9. HazMat*

10. Dam Failure*

* from Portland MAP




Feedback So Far

* Community-Based Organization interviews
* Asian Pacific American Network of Oregon (APANO)
* Pinerosy Campesinos Unidos del Noroeste (PCUN)
* Home Forward & Joint Office of Homeless Services, Multnomah County

* Briefings for:

» Regional Disaster Preparedness Organization Mitigation & Recovery Subcommittee
Metro Policy Advisory Committee & Metro Technical Advisory Committee
Clackamas County Coordinating Committee
Washington County Coordinating Committee
(Multnomah) East Countylssue Forum
Workshop with elected officials and local leadershiplast week (Jan. 13)



Urban Heat
From assessment to action

January 19, 2021

Vivek Shandas
Portland State University



Urban heat is a key urban policy challenge

The planet is heating up. Cities are heating up
twice as fast.

WHAT MAKES A HEAT WAVE SO EXPENSIVE?

, &>y
A Dark urban surfaces
Average global temperature
above pre-industrial levels. Lack of vegetation

1.5 P MEDICAL
- 0. ;_1 2°C Human-generated @
heat
os ENERGY CRIME
Heat-trapping
urban design
o L] 1 . .
1960 1980 w0 201 Policymakers often lack evidence
Global average temperatures are Cities are heating up faster than on urban heatand its impacts.
increasing. Global warming relative global averages due to the effects
to 1850-1900 (°C) of urban heat islands.
(IPCC) (UN DESA 2018)

Image source: ESMAP Cool Cities Primer



Case study: Richmond, Virginia (USA).

Detailed heat data generated through a citizen heat watch campaign T
showed temperature differences exceeding 18-degrees Fahrenheit. :
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Case study: Richmond, USA
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Case study: Richmond, USA

Heat difference of up to 10C:
low-income and minority
neighborhoods most affected.

Detailed heatmapping
pinpoints the influence oftree
coverand impervious surfaces.
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Case study: Richmond, USA

Heat difference of up to 10C:
low-income and minority
neighborhoods most affected.

Detailed heatmapping

pinpoints the influence oftree

coverand impervious surfaces. N
neighborhoods

Historical neighborhoods

that were not redlined




Case study: Richmond, USA

Westover Hills, a middle-income neighborhood, is
cooler on average on summer days.

Gilpin: a low-income neighborhood with few trees and
much paved area.




Case study: Richmond, USA
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Playground equipment in Lombardy Park.

Playground equipment in Gilpin Park.

Source for Richmond case study slides: NY Times [link]



Measuring urban heat: three methods

Satellite-based Ground stations Vehicle traverse




Venhicle Traverse through Community Engagement

s

W s -

From left to right: (1) a volunteer installs a heat sensor on their car; (2) pre-planned routes are driven across the city to collect
heat data along the way; (3) high-resolution air temperature maps identify difference in heat exposure between neighborhoods.



Report output

Houston &
Harris County

Executive Summary

Study Date
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Web map output
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Changing the Landscape

Scenario1: High Canopy Neighborhood
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Changing the Landscape
Scenario2: Industrial District

Base Sim1

Cluster 2: Temperature at the center (F)
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Heat-mitigating actions: a typology

Category

Policies and programs

Example city

Awareness raising

Guidelines, toolkits, design guides

Bogota, Melbourne

Heat health alerts

Seoul, Paris, Athens

Demonstrations in heat vulnerable areas

Nairobi, Pretoria, Hyderabad

Media campaigns

Guadalajara

Urban planning actions

Heat action planning

Ahmedabad

Tree planting and maintenance

Singapore, Karachi, Freetown

Park development

Seoul

Enhanced public transport access policy

Medellin

Incentives

Cool roof rebates

Austin, Athens

Tree giveaways

Durban

Increased FAR for green space provision

Seattle

Property tax reduction

France, Mexico City, Portugal

Mandatory regulations

Urban cooling / passive design regulations

Paris, Tokyo, New Delhi, Chicago

Vehicle access restrictions

London



Cities are adopting diverse measures to counter urban heat

Ahmedabad Guadalajara Paris

Early warning system: Plant 15,000 trees around 15 Urban oasis: retrofits
color-coded heat alerts, roads, 39 parks, 19 sports schoolyards to demonstrate
actions for vulnerable facilities, excess heat areas. passive cooling options.

groups.



Heat data supports climate action planning

Richmond, Virginia

Urban Heat Valaorabiliny, 2007
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Discussion

Technical clarifications?

Q&A. Suggested starter questions:
Is urban heat a major issue for your city?

What initiatives or strategies may be promising for reducing vulnerability to heat,
including communications, data, policies, land use planning, etc. ?



Contact

Vivek Shandas
Professor

Email
shandas@pdx.edu



Annex slides:



Logistics

Time Project partners

City agency (project sponsor)
Plan 6 months ahead - NGO or university department
for campaign. (volunteer management)
Technical partner (equipment,
campaign design, analysis)

Outputs

L\

©)

1. High resolution heat data
2. Report and web map

3. Workshop on policy
applications

COVID safety

Sterilized equipment
pick-up and installation.
One volunteer per
vehicle.



Vehicle traverse method

(1) Set-up
|dentify project lead within City government
|dentify implementation partner: eg. university or NGO
Recruit community volunteers with their own vehicle

(2) Campaign launch
Heat sensor equipment shipped
Date for campaign launched determined

(3) Data collection
Volunteers drive their designated route
Thousands of data points acquired over variety of land covers

(4) Data processing
The data is used to produce an accurate, area-wide heat map

(5) Analysis and visualization
Heat data is integrated with income, tree cover, impervious surface
and demographic data — visualized on an interactive map.

(6) Implementation
Workshop to formulate city-level action plans
Build consensus and prioritize interventions based on the data

IN3JNTOVONS




Strengths and weaknesses

Satellite imagery

(+) Uses freely available imagery
(+) Coverwide date range and seasons

(-) Coarse scale (30m, 90m)

(-) Exaggerates temp. ranges

(-) Surface temperature including roof and
treetops.

Vehicle traverse

(+) Higher spatial resolution (1m, 10m)
(+) Ambient air temperature and
humidity

(+) Process builds ‘civic legitimacy.’

(-) Higher time and effort
(-) Clouds or rains can cause delays



Implementing a vehicle-based urban heat assessment

HEAT WATCH PROGRAM

————

“The Rhode Island Heat Watch Program
will build on the work of our Health
Equity Zones and be an important part
of Rhode Island'’s efforts to promote
equity and health at the community

n
level.
Dr. Nicole Alexander-Scott
Director, RIDOH 1

so It's good to have this data
and also it'll give us some kind of scope to see




Satellite imagery method

Surface temperature measurements are derived from an appropriate imagery source (typically LandSat), and
can be validated againstground measurements.

Localized urban temperature change Rivadh, Ssudi Arsbls

Average Temperature (C)
' June-August, 2018

The graphs below trace localized temperature
changes along the lines drawn between two points
in the city that pass through cooler areas
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Source: Analysis by GFDRR / New Light Technologies utilizing LandSat.



Vehicle traverse method

Participants drive pre-planned routes across the city with heat sensors attachedto their vehicles. The
readings are used to create area-wide heatand humidity maps (+/- 0.1C).

1. Set up: Partnership established with NGO or university; 1.
volunteers recruited. :‘ g S

2. Planning. Set date for campaign; routes planned and
equipment shipped.

3. Campaign. Volunteers drive their designated route,
collecting thousands of data points across city.

4. Analysis. Area-wide map of heat and humidity developed. BTN

5. Engagement. Workshop to prioritize actions. | o -



Summary: Development Scenarios &

Average air temperature: difference to the base case (F)
15.00

10.00

5.00

0.00

.

HCN

-5.00

-10.00

M Asphalt M Greening



From initial awareness to action: policy roadmap

.

Taking stock

- What is the evidence
of urban heat islands
in the city?

- How can heat
mitigation contribute
to my city’s existing
strategies and plans?

Gather and analyze data

- How does heat exposure
differ within my city?

- Where do vulnerable people
live and work?

- Are there already urban
cooling measures in place?
How are they performing?

Stakeholder
engagement

- Which groups can
serve as effective
champions? What
support or resources
do they need?

- Which organizations/
groups should be part
of policy design?

Source: adapted from ESMAP Cool Cities Primer

an
kA \/

Design policies and
investments

- What mix of cooling

strategies offers the
most immediate, high-
impact results?



Portland Regional Resilience
Project

Wildfire Smoke

Ana G. Rappold, PhD

Clinical Research Branch Chief

Center for Public Health and Environmental Assessment
Office of Research & Development, US EPA

Research Triangle Park and Chapel Hill, NC
January 2021



Understanding Fire Smoke as a Hazard




Fine Particulate Matter (PM, ;) Causal Determinations
Integrated Science Assessment

Metabolic
Effects (ST/LT) Respiratory  Cardiovascular
Nervous effects (ST/LT) effects (ST/LT)
System (ST) Nervous
P M 2.5 Reproductive and System (LT)
- Developmental Cancer

Mortality (ST/LT)

Not likely Inadequate Suggestive Likely Causal

to infer

Atmospheric
Chemistry
. . . idemi E
Causality Determinations: \ = Scence
- Weight-of-evidence approach [ Sausality
- Integration of evidence across / '\
scientific disciplines for broad health Joima |

outcome categories

Controlled Human
Exposure




Understanding Fire Smoke as a Health Risk

North Carolina: 2008 Pocosin Lakes National Wildlife Refuge Peat Fire

o Daily Counts|of Asthma ED Visits

60 e

50

| AN \/\/\_’\/\//\\
|7 | g
” aiiiii \

1 June 11 June 21 June 1 July 11 July
Arrows represent the 3 day of high exposure (red)

and the subsequent 5 lag days (blue)

Daily count

Rappold AG et al. Environ. Health Perspectives 2011



Understanding Fire Smoke as a Health Risk
2008 Pocosin Lakes National Wildlife Refuge Peat Fire

| @ Exposed This result changed
All respiratory oy T | O Referent All cardiovascular le the way we think of
O wildfire health risk
Asthma —e | . :
—O0— Myocardial infarction | =~ F—= 0 i
| O |
COPD O Heart failure
Pneumonia and | ° ,
acute bronchitis = Cardiac dysrhythmia | 051",
URIs | —@ ’ .
— ! Respiratory/other —o—
chest pain symptoms A%
| | | | | | | | | |
50 0 5 100 150 200 -50 0 50 100 150 200
Percent change in relative risk Percent change in relative risk

Over 50% increase in Emergency Department visits for Respiratory outcomes, Asthma, COPD,
Pneumonia and acute bronchitis. Over 37% increase for Heart failure related visits.

Rappold AG et al. Environ. Health Perspectives 2011



EPA

<

Understanding Fire Smoke as a

Health Risk: Assets

Outcomes:

* All-cause mortality

 Asthma & COPD exacerbations

* Bronchitis & pneumonia

e Childhood respiratory disease

* Cardiovascularoutcomes

e Adverse birth outcomes

* Anxiety

 Symptomssuch as: eye irritation,
sore throat, wheeze and cough

Susceptible populations include

Populations with pre-existing
cardiovascularand respiratory
disease

Adults 65 years of age and older
Children

Populations with lower socio-
economicstatus

Pregnant women and their fetuses
Populations with chronic
inflammatory diseases (e.g.,
diabetes, obesity)



Indexing Community Health Vulnerability

Factors of Vulnerability

* Peds & Adult Asthma

e COPD

* QObesity

* Diabetes

* Hypertension

* % population age 65+

* |Income, education,
poverty, unemployment

Vulnerability

Ind

[6,15]

(15,17]
(17,19
B(19,20]
B(20,24]

7

5

Population

2

ex

5%

0%

5%

0%

Community Vulnerability to
Health Impacts of Wildland Fire

Smoke Exposure.
Rappold et al. 2017 ES&T.

Annual Average
Fire-PM, 5 (ug/m?3)
| (1.5,4.58]
§ (0.75,1.5]
£(0.15,0.75]
. [0,0.15]

6,15]

(15.17]

(19,20] (20,24]

Low « Vulnerab ility - High



Community-Health Vulnerability Index
Use in North Carolina

CDC-funded North Carolina Health Program

Community-Health Vulnerability Index was adapted forusein North Carolina

Utilized CHVI to identify
an atrisk NC community

Added NC-specific layers
(e.g., NC Forestry data)

Engaged Hoke County
stakeholders (e.g., local
fire departments) to
discuss vulnerability to
smoke health impacts

Legend
Exposure Index

°  Low

@ MedLow
@ Medium
@ MedHigh

@ High

Gt |
% r :

‘--II/; Yy G
2 . :’__:‘ 2t
%, -

Hoke
County

Sensitivity Index

- Low
I:l Med Low
I:] Medium
[ Med High
I +igh

m Low AirQuality Info Access

0 50

100 200 Miles
| 1 1 1 | ] ] 1 J

Data from: NCFS- wildifre statistics CMAQv5.0.1/5.0.2, EPA's AirNow,
and from Ana Rappold of the EPA. Created for: the NC DHHS OEE Branch.
Map created by Kat Selm on 07/29/2016

CHVI discussion has given way to implementing prevention efforts, e.g. Smoke

Sense

Courtesy of Lauren Thie NC Department of Public Health




Health Impacts can be Calculated and
Projected

Healthimpact function: AY =Yo (1-eBAPM) * Ppgop

Pollutant change Population

Baselineincidence

- . Effect Health
- ~ estimate impact

Incidence

(log scale) We use effect estimates identified in the ISA to

be causally related to short-term exposure to
PM2.5: Premature mortality and

| cardiovascular outcomes.
Ln(B)

PM concentration

Fann et al, 2017 STOTEN



Wildland fire Related Premature Deaths and Hospital
Admissions in 2008,2009,2010,2011 & 2012 (95%

confidence intervals)

2008 2009
Respiratory Hospital Admissions

Delfino et al. 8,500 5,200
(2009) (4,400—12,000) (2,700—7,700)
Pooled hospital
admission 4,200 2,600
estimates (1,900—6,500) (1,100—4,000)
Zanobetti et al. 6,300 3,900

(2009) (3,600—9,000)
Cardiovascular Hospital
Admissions

(2,300—5,500)

Delfino et al. 2,800 1,700
(2009) (-500—6,000) (-320—3,700)
Mortality from short-term
exposure
Zanobetti & 2,500 1,500
Schwartz (2009) (1,900—3,000) (1,100—1,800)

Values rounded to two significant figures

Fann et al. STOTEN 2017

Year
2010 201 | 2012
6,200 6,300 6,400

(3,200—9,100) (3,300—9,300) (3,300—9,400)

3,000 3,100 3,200
(1,300—4,700) (1,300—4,900) (1,400—5,000)

4,600 4,700 4,800
(2,600—6,500) (2,700—6,700) (2,800—6,800)

2,100 2,100 2,100
(-380—4,400)  (-380—4,500)  (-390—4,600)
1,700 1,900 1,800

(1,300—2,100) (1,400—2,200) (I,400—2,200)



Calculating Health Burden

Dollar Value of Wildland fire Related
Premature Deaths and Hospital Admissions
(Billions of 2010%)

hospital
admissions

Year
2008 2009 2010 2011 2012 Present Value
Value of
premature $20 $12 $14 $11 $12 $63
deathsand (g7 _¢53) ($1—$31) ($1—$37) ($1—$30)  ($1—$31) ($6—3170)

Values rounded to two significant figures

45



Risk Mitigation

Has been largely focused on controlling the exposure rate within susceptible
populations duringsmoke events

-- Identifying susceptible populations

— At the level of an individual
* HEPA filters, Clean room, masks, reducing time outdoors
* Interpreting forecasts

— At the level of the community

* Hospital surge planning — stroke centers, cardiac catheterization facilities

* Interventions —controlling Air Filtration rates at high receptor areas, organizing Clean Air Centers,
HEPA filters to the vulnerable populations

* Preparedness- Smoke Plans

* Interpreting forecasts

*  Smoke blogs
Reducing fuel loads and education related to prescribed burning, acceptance of
smoke and similar

Developingand delivering salient and consistent healthrisk messages



. Addressing the gap between the
recommended actions and the actions
that individuals take to protect their

Citize health during wildfire.

. Smoke Sense is a citizen science initiative

E ngage that brings wildfire smoke and health
Edugation

resources to the palm of your hand.

Personal connection with environmental
exposure and raising personal
consciousness about health risks.

. Just-in-time information and salience of
changing behavior.

WEEK 3 OF 16

REPORT YOUR SYMPTOMS AIR QUALITY INDEX 95472 '@'
AND SMOKE OBSERVATIONS
CURRENT AQ! AQI TOMORROW Seve rity
Eyes and Ears ) ' i MagnitUde Of of Effects
34 7 impacts
Respiratory 10AM  PM2s A

ER visits,
Hospital
admissions,
Heart attacks

Good Unhealthy for
Sensitive Groups

Cardiovascular .

Other Symptoms a “

SYMPTOM & SMOKE

OBSERVATIONS
Smoke Observations Respiratory symptoms,
[ ] Asthma attacks
c o 6
;i ]
v
MY PROFILE AIR QUALITY 101

School
absences, Lost work
days




Smoke Ready Toolbox for Wildfires

epa.gov/air-research/smoke-ready-toolbox-wildfi

Airnow.gov: Current Fire Conditions

Get current air quality conditions and learn what to do to protect your health from air pollution,
including smoke from wildland fires. Aimow.gov provides local air quality forecasts using EPA's
science-based air quality index. https:/aimow.gov/index.cfm?action=topics.smoke_wildfires

How Smoke From Fires Can Affect Your Health

Learn who is more at risk from smoke, how to tell if it is affecting you, and steps you can take to
protect your health. Learn what to do before, during and after a wildfire. hitps:/airnow.gov/
index.cfm?action=smoke.index

g%%

Wildfire Smoke: A Guide for Public Health Officials

The guide is an easy-to-use resource that outlines whose health is most affected by wildfire smoke,
how to reduce exposure to smoke, what public health actions are recommended, and how to
communicate air quality to the public. The recommendations are based on science conducted by
EPA and others. https:/www3.epa.gov/aimow/wildfire_may2016.pdf

Wildfire Smoke Exposure Infographics

Two infographics provide information on actions to take to reduce health risks from smoke exposure
in areas with wildfire smoke and what respirator (mask) to wear if you have to go outside and how
to wear it properly. https://www3.epa.gov/airmow/smoke_fires/reduce-health-risks-with-wildfire-
smoke.pdf and https:/airow.gov/static/topics/images/epa-infographic-respirator.jpg

Smoke Sense App

The Smoke Sense mobile app, developed by EPA researchers, enables you to get information on
air quality and learn how to protect your health from wildland fire smoke. The app is being used
in a citizen science study to determine how smoke from fires impacts public health. The app is
available for anyone to use and can be downloaded on Android or iOS. www.epa.gov/air-
research/smoke-sense

Particle Pollution and Your Patients’ Health Course

Particle pollution, also known as particulate matter or PM, is the main component of haze, smoke,
and dust. This course provides health professionals with knowledge they can share with patients to
help reduce overall risk of PM-related health effects, particularly in individuals with heart and lung

disease. www.epa.gov/pmcourse

Online Healthy Heart Toolkit

Breathing in fine particulate matter (PM, ) can trigger heart attacks, ischemic stroke, abnormal
heart thythms and worsen heart failure in people with cardiovascular disease or older adults with
medical conditions that put them at risk. Particle pollution is a main component of smoke. Use the
toolkit to protect your heart. hitps:/www.epa.gov/air-research/healthy-heart-toolkit-and-research

Smoke Ready Toolbox
for Wildfires

* Resources health
officials can use to
educate the public
about risks of smoke
exposure and actions
people can take to
protect their health

https://www.epa.gov/sites/production/files/2018-
04/documents/smoke_ready_toolbox_for_ wildfires
_tagged.pdf
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Thank you
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Email: rappold.ana@epa.gov
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Adding Extreme Heat and Wildfire Smoke to

Hazard Mitigation Plans

Hazard Impact Statements

|dentify Assets and Data Sources
Screening Tool for Exposure Analysis
Initial Problem Statements
Mitigation Action List

O U A W N e

Funding Options



Expected Annual Loss

is a likelihood and consequence component of risk
that measures the expected loss of building value,
population, and agricultural value each year due to
natural hazards

Social Vulnerability

Is a consequence enhancing component of risk
that measures the susceptibility of social groups to
the adverse impacts of natural hazards

Community Resilience
Is a consequence reduction component of risk

' that measures the ability of a community to prepare
and plan for, absorb, recover from, and more
successfully adapt to the impacts of natural hazards
Risk Index

e NRI represents the potential for negative impacts

resulting from natural hazards

FEMA's
National Risk Index (NRI)



1. Hazard Impact Statements

Adapted from FEMA Worksheet 5.1, Hazards Summary Worksheet

Hazard 1. Extreme Heat

Area impacted Counties will likely differ. Some rural areas will likely have

(Negligible, Limited, Significant, less-significant impacts. More extensive in urban areas.

Extensive)

Maximum probable extent | \104erate; resulting in some damage and loss of

(Weak, Moderate, Severe, Extreme) services for days

Probability of future events i)y | jkely: Almost certain chance of recurrence.

(Unlikely, Occasional, Likely, Highly
Likely)

Overall significance ranking

Medium: The criteria fall mostly in the middle ranges and
(Low, Medium High) the impacts are noticeable but not devastating.




2. ldentity Assets and Data Sources

Infrastructure

Community Asset Asset Type Priority (for vulnerability or | Function - May include resilience value or
(Asset Class) as a resilience asset) vulnerability
Public health - Community/ Low Vulnerability
total population People
Public health - Community/ High vulnerability
sensitive populations People
Hospitals Critical Asset Proximity to vulnerable populations
Infrastructure
Cooling Centers Critical Asset Both short-term and longer-term cooling centers
Infrastructure during extreme heat events.
Clean Air Centers Critical Asset Short-term/daytime use of clean air centers in
Infrastructure community spaces (libraries, schools, etc.)
Clean Air Shelters Critical Asset Multi-day/overnight shelters for people displaced by
Infrastructure wildfires or houseless people.
Parks e Asset Mitigate extreme heat.
Environment
Street Trees e Asset Mitigate extreme heat.
Environment
Transportation Critical Asset Communities who need help getting to cooling or

clean air centers.




3. Community Asset Data Identification

O Total population - current and future

O American community survey

O Regional Association of Governments (ie. ABAG, SCAG)
O Priority development areas

O County quick facts

O Local general plan or specific plans

O Local housing element

O Local zoning code

Population with access or functional needs, O U.S. Census

including: O American community survey

O Age dependent, children and seniors O County health department status reports

O Medically or mobility dependent O Local general plan or specific plans

O Language constraints O Local studies

O Low income O Local housing element

O Lack of education O Local hazard mitigation plan

O Culture or ethnicity O Nonprofit or community based organizations

O Cost burdened (housing and/or transportation)
O Transit dependent (no car)
O Housing tenure (renters)

Population with vulnerabilities to wildfire O U.S. Census
smoke, '2‘3'“("“93 O American community survey
. B O County health department status reports
. C O Local general plan or specific plans
- D O Local studies
- E
. F
. G
Population with vulnerabilities to extreme heat, 0 U.S. Census
including: O American community survey

O County health department status reports
O Local general plan or specific plans
O Local studies

OOm>



3. Community Asset Dat

O Public health infrastructure, e.g.. hospitals and
medical facilities

a ldentification

O County tax assessor parcel data

O Local safety element

O Local Emergency Operations Plans

O Local area formation commission municipal service reviews

O Police stations

O County tax assessor parcel data, department annual reports

O Cooling Centers and Clean Air Centers

O County tax assessor parcel data

O Public schools

O County tax assessor parcel data

O Community facilities, e.g., day cares, food banks,
senior centers,

O County tax assessor parcel data
O City licensing and regulating authorities
O Local general and specific plans

O Local zoning

O Google

O Places of worship

O (Same as above)

O Education and research institutions, e.g., schools,
colleges, universities

O (Same as above)

O Water systems, including reservoirs and dams

O Urban water management plans
O Local integrated regional watershed management plan

O Wastewater, e.g., industrial and sanitary sewer
systems)

O Urban water management plans
O Local integrated regional watershed management plan
O Local water utility

O




ol Statements
Asset: Public health
Hazard:{\WVildfire smoke and extreme heat

Summarize impact:

Level of urgency/importance:

Problem statement:




Example Problem Statement

“Five of the eight neighborhoods in this city include populations
that are at high risk from impacts of both wildfire smoke and

extreme heat. The city has 75% tree cover, though three

neighborhoods have only 50% tree cover. Every block in the city
is within a 1-mile radius of a hospital. There are no known

cooling centers or clean air centers in the city.”



Discussion

* How fine-grained do the data and
assessment need to be?

* Or more guidance or screening tool to do
county-level or block-level analysis?
(We assume this is preferable and the
likely approach)

 What do we plan for? Worst-case scenario
or more annual planning that includes
pre-disaster and response?




Next Steps

* Workshop #3: THURSDAY 2-4pm
will focus on local and regional actions
and funding options.

* Final report by March

* EPA Greening America’s Communities
design assistance in the summer

* Send ideas to hall.abby@epa.gov




